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specific qualities that are required for research work and laboratory measure- 
ments, such as a very great amplification and an accurately adjustable and 
readable balance* 

w-i 1 1 V»a n r\r^v»A«^T o+ aH ^ + arri fr^y» G ^roY'-iA+v o nnl i r»a hi nn g vjh prp VPrv h i ph 

standards of sensitivity and stability are requiredv Especially for the use witb 
a cathode-ray oscilloscope or a recorder (e.g* Kelvin & Kugxies recordeiv this 
amplifier will meet all exigences* 



SPLCIFIC PROPERTIES 

Tbe (M 4550 is a D*C* amplifier with a maximum gain of over 5000. The instrument 
ift jsjnnnlipd from thft mAins. Some of the main comoonents are: 

a* A balanced input attenuator, wbicb equally attenuates tne voltage of both 
sockets of the balanced Input* 

b* A 4-stage push-pull amplifier followed by a cathode-follower output stage witb 
feed-back, tho latter permitting of a low-ohmic balanced output having a rather 
high loading capacity, 

c* A calibrating device, by means of which a direct voltage of tbe desired value 
and polarity can be applied to each of the input terminals for calibrating tbe 
amplifier and the attenuators* 

d* A dual supply unit of high stability for supplying the amplifiers and tne cali- 
oratine device* 

6o A constant positive and negative direct voltage of equal value is available to 
0 ■ taken up externally. 



TECHHICAL DATA 
Amplification ; 



Frequency-response 
characteristic j 



Sensitivity ; 



Stability : 



Continuously adjustable from CIOOO x to far more than 
?000 X (as an average the maxi mum gain is 10— 12*000) . 
Furthermore the amplification can be adji:sted in steps 
of 1:1, 5:1, 10 ;1, 30:1, lOOsl and 300 ;1 by means of the 
built-in attenuator* 

For sinusoidal voltages tbe frequency-response charac- 
teristic lies between U and 250 kc/s (60^). Pulse-sbaped 
voltages are amplified without overshoot or other dis- 
tortions between 0 and 50 kc/s, 

Vflien used in combination with a recorder the jaaxlrnum 
sensitivit-y is better than 1 used in com- 

bination with a normal cathode-ray tube (e*g, DG LO-6) 
the maximum sensitivity is better than 5 

At a ouOO— fold ampliricatloa the output instability is 
less than 1% of the full output value, vjhicb corresponds 
to less than 300 (1 mV qq) at tbe input. 
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Input atteriaator; 



Input impedance : 



Input voltage ; 
Output impedance ; 



Thy dual input attenuators can bo adjusted by means of a 
controL-knob, The accuracy is better than 5 

The input ijnpedance betv^een each of the input channels and 
earth is L Megohm, independent of the position of the 
attenuators. The input capacity depends on the position of 
the step attenuators and is . 20 pF for the highest and v45 pF 
for the Lowest attenuator (highest sensitivity) position. 

The max, permissible input voltage is 100 

t' t' 

Dependent of the position of the control for continuous 
amplification, the output impendence will vary between L 
and 3 Ohms, 



Permissible output 
■ loadr 



Xn<^CA flax VdXXUl dVXUii 

voltage 



For a max, output voltage of 550 0*-15 mA. 

For an output currenl of apprujt. 2u iuA, ^ recorder, 

the max. output voltage will amount to 200 



1^ _1 ^ U— 

oaxxux avxuii vuxea^oo ui 
to Dd.uh of tliy XiOxi— uded 



xx’iput cbaxiiiels by iTioans of & 



A r^A 
A -sU 

o t» 1 u vu , 



The calibration voltages available ares 10, 30, 100, 300 mV, 
1, 3 and 10 Vj accuracy better than 4 



~ Extexnal supply vol*^ 



A voltage of dppiOx, v 100 



V oxid a>^prox. 



between two separate sockets and earth, for supplying photo- 
cells, etc. The internal resistaiice between sockets Buy and 
Bu^O kOhms, and between sockets Bug and BUg, 60 k0hm.s. 



O utput meter ; The output meter, which can be switched off, has a scale for 

output voltages ranging from -100 V via 0 V to ^lOO V, By 
means of this meter the correct or the required balance can 
he adjusted or read. 

Effect of mains vol-*^ 

tage variations: Mains voltage \-ariations of + 10 % produce not a single effect. 



- Mains voltage f 



Consumption : 



Oniversall'^^ pn^ntahle for rria'In,‘=? voltages of 125, 145, 200, 
220 and 245 V, frequency 40 - 100 c/s. 

170 W. 



Tube complement : Amplifier unit: 6 x UF 42 

2 X UCH 42 
2 X IJL 41 
SuddIv unit; 5 x AZ 41 
5 X UL 41 

4 X UjW 42 

5 X 85 A 1 

The apparatus is equipped with a pilot lamp 8045 D, a thermal fuse for 125^C and 
two fuses of 2^--5 A# 



Dimensions and weight : vy'idth 20,5 cmi, height 27 cm, depth 50 cm including knobs, 

vVeight approx* 18 kg. 
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DESCRIPTION OF THE CEIOUIT DIAGRM 
See block diagram fig*l* 



2x 2x 2x 2x 2x 
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Tig.l. 

The input attenuator 



The voltage appliec to the tJio input soc.<ets can be attenuated by tv/o identical 
attenuator circuits with a common control^ in 6 steps. The input resistance between 
each of the sockets and the input earth socket remains the same (Megohm), whilst 
the Input capacity aepends to some degree on the position of the attenuator. Fig*?, 
represents the principle of the attenuator* The attenuation of this circuit is 
frequency-independent if the condition is met; this is effected by 

making e.g* variable. Then the attenuation is deterrrlnod by the ratio between 
the resistances of and Rg, 

'In' order to avoid errors due to a divided capacity, the non-used attenuator cir- 
cuits are always earthed. The entire attenuator is surrounded by a metal screening 
for preventing any disturbing radiation reaching this high-ohmic circuit. 



After humidity tests in our laboratories it was found that some times a disturb ing 
e.m.f. can occur at the input and attenuator circuit, caused by charges due to 
condensation on the insulation material. In order tc avoid this, a heating element 
has been placed underneath the attenuator, sc that the latter is kept at the proper 
temperature. O 

This resistance also serves for limiting 
the anode dissipatloxi of the output 



tubeS" Bg culu B 



' 10 * 



^C2 
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The amplifier 

The amplifier has been built-up from a two-stage push-pull pre-amplifier with 
feGd--back (filter B) across these two stages, followed hy a two-stage push-pull 
amplifier with behind it a cathode-follower output stage with feed-back (filter A) 
across the latter unit. 



Special precautions have been taken to avoid instability at the amplifier out- 
put j which might be caused by instabilities of tubes of the first amplifier stage « 
These tubes, moreover, have been specially mounted to prevent microphon/e 



The above-mentioned instability, which is caused by fluctuations of the cathode 
current of the input tubes, e^ge due to a displacement of the filament inside 
the tubular cathode or to mutual displacements of the electrodes, has been elimi- 
nated by using a new circuit, the operation of which is based on the principle 



pu.rt ition 



4-Ur 



th^s a “^ate^t has beer 



applied c 



The first amplifying tube in the GM 4550 is a UCH 4S, of which only the hexodc 
part is used* Adjustment of the balance takes place by means of potentiometer 
which can adjust the voltage on the first grid* 



The final amplifier consists of a two-stagc push-pull amplifier with a catnode- 
follower output stage, with feed^-back applied across the vJhole. The potential on 
the output terminals has been adjusted to zero level by an internal potentiometerc 
A potentiometer is available on the front plate for adjusting the shift* If the 
balance has been Jiroperly adjusted by potentiometer then potentiometer Rt will 
determine the shift of the output voltage, in^'.-pendently of the position of 

The above-mentioned output voltage is supplied by tubes UL 41 with only slight 
distortion, vjhilst the output impedance remains very low (l-5 Ohms, to some degree 
dependent on the position of R^) * 

The anodo dissipation of the output tube Is limiited by a resistor, as indicated 
above* The output tubes are, moreover, protected against an excessive voltage 
between control grids and cathodes by neon tubes « 

A motor is connected to the output of the amplifier, via series resistors r This 
meter can be short-circ lited by meanb of a sw'itch* 



c* Calibration device 



calibration voltages, the polarity and value of WuiCu Ccui uO a^jus^o^*, may 
applied to the input sockets of the amplifier, for the purpose of checking the 
attenuators and the amplifier c The value of the calibration voltages is adjustable 
in 6 steps bet^/jseri 10 mV and 10 V, whilst the polarity applied to the input 
sockets can be reversed by means of a switch* 



The calibrating voltages are taken, via potentiometer tappings, from the positive 
or negative reference voltage of 85 V of a neon reference tube 85 A 1* Connected 

j, . ^...4 4- - — -..u H -sV. '.t- 1 1 o 4- i ^ „*i T tr oTiiiT i" r'H 'T nrir 

UU XXjpUU 0,1^ O UX — X dU- v wjlict, ^ -u j v-s.-— — 

hrating voltage as soon as a plug is inserted into Bu^ or Bug* Therefore if the 
calibration device is being useo, no plug should be inserted into the socket in- 
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Supply 

Tli*s apparatus contains two suppl^^ circuits, one producting -200 V and one 
productlng +2S0 ct^nn*=^otec. in series c In this way a n^tgatiye potential of 
200 V and a positive potential of 250 V towards the chassis are obtained, by 
means of which the output and the input of the amplifier can be brought at zero 
level. The -200 V supply part mainly supplies the stabilized filament current 
and the anode and screengrid currents for the amplifier tubes. This is effected 
by the parallel connection of three full -wave rectifying tubes A2 41, The regu- 
lated power supply contains an amplifying pentode UAF 42 with a voltage reference 
tube 85 A 1 and two output pentodes UL 41 connected in parallel. Also connected 
to the -200 V stabilized output voltage is a circuit containing an 85 A L, sup- 
plying the negative voltage for the calibration device and for the cathodes of 
the Tir’si sbage, as well as a potentiomet-er circuits for supplying a constant 
voltage of approx, -lOO V, which can bo taicen off externally# (internal resistance 
50 kOhms)# 



The 250 V stabilized supply part contains Uio full-wave rectifying tubes AZ 41 
connected in parallel, and an output pentode UL 41. The regulated power supply 
contains three amplifying pentodes UiiF 42, by means of wnicn a high stability 
is obtained. The voltage reference tube 85 A 1 also serves as a positi.ve-voltage 
source for the calibration device and for the screen grids of the first stage. 

TVir% u— ^ * 4 

A44W v.t V ciijv-4 luoaiiD wx ^jO i^x^uic. 

These voltages of -100 V and 4100 V are intended to be used as supply voltages 
for e.g. photocells. In order to avoid stray fields, the maximal self of the 
supply transformer has been kept Low, so that its dimensions have become fairly 
large. The ti’ansf oxmer has, moreover, been mounLed in such a position Lhat Lhe 
stray fields come to Lie outside the sensitive parts of the amplifier. The 
vdring ha« been arranged in such a way that no interfering voltages originating 
from the supply part can be introducea into the input circuits « It is, therefore, 
essential that the D«C. amplifier ia properly eai^hed, in accord aixoe with the 
directions for use. 



IMSTALLATIQN 



a# Adjusting for the local mains voltage 



Before connecting the GM 4550 to the mains, make sure that it has been adjusted 
for the local m.ains voltage i The vo*' tage for the apparatus h 

is visible through the aperture in the back of the apparatus. 



o Woorh 



Pv f'V\ Cf^ no tWa aT**^r»n r»-P + r*c> r\ v» fVia 



can be set on the ^ight mains voltage, 



The apparatus has to be well earthed for preference before connecting it to the 
mal ns« 



b. Replacement of tubes and fuses 



The fuses Vl^ ^nd Vlj are located at the back of the apparatus and can easily 
be removed and exchanged^ 

when the tubes, temperature fuse or pilot lamp need replacing the apparatus 
has to be taken out of the case. 
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It is preferable when the tubes (UCH 48) j Bg (UCH 48), (85 A 1), 

(85 A 1) and Bgg (85 A 1) have bo be replaced to have the apparatus readjusted 
by a Philips Service Department. All other tubes caxi be renewed without more. 

If, however, still difficulties might arise after exchange of these tubes (e.g. 
astigmatism which might be recorded when using an oscilloscope), then it is 
advisable to consult a Philips Service Department too. 

OPEIt\TIOM 



a. Mechanical zero adjustment of the '*OUTPUT-BALAh'CE" meter 

The pointer of this meter has to be at zero when the apparatus is switched off 
or when the switch Skg is in position Eventual corrections can be made 

with the screw on the meter housing. 



b. Switching on 



The apparatus is switched on by turning switch After approx. 5 nan. the 

tubes will have reached their operating temperature and the amplifier is ready 
for use. For accurate measurements or recordings it is recommendable to use tho 
amplifier not until 50 min. after switching on. 



c. Adjustment of the balance and the shift 



For this purpose no voltage is Laid into the sockets Bu^ and Bun (earth) or Buj 

ajiu DUg ) has tu uv xu puoxvx'ju ^ v»uxj.ou 

potentiometer lU (SHIFT) is to be placed in the middle position (5 ). The meter 
ii'istruriieiit (OUTPUT-BALANCE) has to he switched on by placing switch Sk 5 in the 
right hand position (ON), 'dth potentiometer (MPLIFICATION) In the extreme 

,-r. XU-, ^ A A . - A- ^ ^ U.T »V.tf^unc- .sf* D. D /\ T A MPT? ^ 

1X^1150 iicint* ox t> xv-^li ^iiica-A-XJUUJll gcLXll y l*llC3 UOXCliil^C xo CV’XJ u o UC^X \ i_>n_LXTX'd\jxj^ 

until the meter instrument is at zero. After this any desired value of simplifica- 
tion and any value of the shift (Rg) can be chosen. The position of the zero level 
is in that case permanently determined, irrespective of the position of the gain 

‘‘1- 



d. Adjustment of the amplification 



TKea nrrml T r» a+ 1 n r»Qr*> Kes qH-\i'iq+*oH Kv mponc nf nr>f pn+.*^ nmft+.PT' P- fi A TfPT*V Wi dp. 

range, viz, from below 1000 times up to far more than 3000 times. At a certain 
input voltage the output voltage is continuously adjustable in a range L:3 and 
by means of step attenuator Skg in six steps in a ratio of 3:1 and losl. 



REMARK. 



Tne amplification (quotient, of input and output voltage) which can be determined 
-by callbratlO-n voltage? applies for egch Innijt socket separgtJvely and for both 
output sockets Bu^ and Buy together . 

e. Input of the amplifier 

The input of the amplifier is symrr^trical, whilst control can take place both 
symmetrically and asymmetrically. For symmetrical control the sockets Bui and Bug 
are used, whereas for asymmetrical control one of the two channels (viz, channel I, 
sockets But and Buo-"earth or channel II. sockets But; and Buo-earth) caia be used. 

X 
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The input sockets are of the so-called contact switch type that cancel the 
action of switch Sk^ (C/sL«FC'LARITY) as soon as a plug is inserted into the 
input sockets* 



REMARK. 



vftien no plug is inserted the input sockets Bu^ and Buj arc earthed via a resistor 
of 820 Ohms by means of switch contacts (advantage: the input being low-ohmic is 
insensitive for external disturbances)^ kWien inserting a plug in one of the input 

J. - _i_ 4. 1 - 4-U-^ a Trn T T Kv O' +nn Viich 

±Xj J.S l*bCOlilIil«nucLUJ.^ u*4i UJS..1 w\./ v.^,1' .— .-Q 



a loading of the resistor if any. 



but in 



It is possible to lay a non-earthed voltage onto the sockets Bu and Bu 3 ^ 

-s XU— J 4 —X .. .«U-f -N rm — -P •-^V^ O C?a WV^ich a -TP int^ndiicp.d hv the inout 

ll l^a [ V L<i*0 1/ L*1 VWXVC4^\^k.^ Wi w 4, . 

circuit on those sockets are so large (relatively) that measiu'es have to be taken 
to earth the Input circuit capacitively or otherwise. Direct earthing of Bug is 
always preferable* 



f* Output of the amplifier 

The output is symmetrical with respect to zero level. Dependent on the position 
of the potentiometer R- ( ^ilPilFICATIOM) the output impend ance amounts to 1 or 3 
Ohms (between the sockets BUg and Bu^)* See for the maximum admissible load on 
the output, ''Technical Data" on page 1. 



g , Syre^ ro^ izat ion 

If the apparatus is used in combination with a nathode-ray oscilloscope a syn- 
chronization voltage can be taken up from the sockets Bu^ (or Bug) and Bu- (earth) 
for synchronizing the time base generator., If the sjTichronization input of the 
oscilloscope is not blocked for direct voltages, it is sometimes advisable to 
connect a coupling capacitor between the two instruments if the level of the 
(shifted) amplifier output should differ from zero. 



ho Calibration 

(i'ith the aid of the calibi'ation device it is possible to determine the sensiti- 
vity of the D.C. amplifier in any desired position of the amplification control 
R-i and of the attenuator' Sk-. This calibration device is baood on the combined 
akion of switch Gk^ (C/.L.POL/iRITY) and switch Sk„ (CAL. VOLTIGE) _ by means of which 
the value of the calibration voltage can be adjusted. In the position"0'' of switch 
SkT_ (3, position) the calibration device is switched off. If switch Sk^ is set to 
the first or second position, a positive or negative calibration voltage is connec- 
ted to the inout of channel I (the same applies for channel II when choosing the 
positions 4 and 5 of switch SkO. The value of this voltage depends on the position 
of switch Sko (CAL. VOLTAGE) uniess a plug has been Inserted into the input socket. 
The value of"the output voltage, which depends on the position of the attenuator 
and on that of the continuous amplification control can be read from the meter 
instrument (OUTPUT-BALANCE) or on an externally connected voltmeter. 



Exemple : 



I 



Skn in pos. 1 (=I/-}'), Skp in pos. 
Sk^T in pos. 3 (=30:1) and output 

The gain amounts in this case to 



4 (r300 mVj, 
meter ^25 V« 
es.iD^ 

500 



abte 80 
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If the GM 4550 is used in combination with a recorder or in the case where the 
deflection plates of an oscilloscope are connected to the output sockets^ the 
5 e ns X cl VI c Y pe r . uu o r ora can be d e t e r f n i n e d ii i fc h j s n laiine r • 



Example: II Let us suppose that the cathode-ray tube DG 10-6 is connected to the 
output of the (M 4530 • Sk^ in pos, 4 (^lOsl), at random, Skg in 
poG, 4 {tiOsZ V), If, after disconnecting the calibration voltage by 
means of inserting a plug into the input socket, or by setting Sk, 
in the third position finds that the shift of the lighi- 

spot or the line is e.g. 3 cm, then the overall sensitivity is 0,1 V/cm, 

V^y» ^ ^ T 4* v* J- W ^ 4 

— ^Ir ' X K/L a X\> 41 V X c< , « IM./* l 31 4-L 4.1.^ 4V^ LJ _1_ SM Wl. 

line should be approximately equal for both channels. This will serve 
as a check on the two attenuators. 



i . 0 ut put — B 



This meter instrument (OUTPUT -BALANCE) is connected via high-ohmic resistors to 
the output sockets Buc and Bu-^. The output voltage Is directly readable in volts 
approx^.The. -%.ejTO point is in the middle of the scale* The meter can be short— circuit sd 
by means of the meter switch Skg when the output voltage exceeds 100 V or when A.C. 
voltages in a very low frequency range are applied. 



np»Op»o— O— n— 
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Front view of the D.C. Amplifier OM 4530 
Vorderansicht dee OleichstromverstSrkers CU 4530. 
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Rear view of the in^llfler (M 4^30 

Einteranaloht dee OlelohetroiDveratSrkere 91 4^30 • 



